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DETAILED ACTION 

Information Disclosure Statement 

The information disclosure statement filed January 14, 2002 fails to comply with 37 CFR 
1.98(a)(1), which requires a list of all patents, publications, or other information submitted for 
consideration by the Office. It has been placed in the application file, but the information 
referred to therein has not been considered. 

The information disclosure statement filed January 14, 2002 fails to comply with 37 CFR 
1.98(a)(2), which requires a legible copy of each foreign patent; each publication or that portion 
which caused it to be listed; and all other information or that portion which caused it to be listed. 
It has been placed in the application file, but the information referred to therein has not been 
considered. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-3, 5-7 and 8-16 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
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invention. Claim 1 in line 8 and claim 7 in line 2 recites the limitation of the mounting having a 
density of at most 2.5 x 10 3 kg/m 3 this claimed limitation is not present in the specification and 
therefore is not given significant patentable weight. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-16 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

a) Claim 1 in line 2recites the limitation, "at least a first optical element and second 
optical element, the first optical element." It is unclear which optical element the phrase "the 
first optical element" is referring to because the applicant previously states there can be more 
than one first optical elements ("at least a first optical element"). The remaining claims are 
dependent from claim 1 and therefore inherit the deficiencies thereof. 

b) Claim 4 in lines 5-8 recites the limitation " a mirror comprising quartz" then "a mirror 
comprising SiN." It is unclear which mirror the applicant is claiming. The examiner suggests 
that the applicant split the claim up into a series of dependent claims to make the claim more 
understandable. 

c) Claim 8 in line 2 recites the limitation "in a region of at least one of the optical 
elements." It is unclear what the applicant intends "in a region" to mean. 

d) Claim 1 1 recites the limitation "the mirror surface" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 
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e) The remaining claim is dependent on claim 4 and therefore inherits the deficiencies 

thereof. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3, 5-6, 8-9, 12 and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hull (US 6,404,547) in view of Harnisch, B. "Ultra-lightweight C/SiC Mirror 
and Structures". 

Regarding claims 1,12 and 14, Hull teaches an optical system with a first optical element 
(13) and a second optical element (14), the first optical element and the second optical element 
being arranged at a predetermined distance from each other (col. 4 lines 7-9) by means of a 
mounting (17 and 18). Hull further teaches the mountings (18) comprise compensation elements 
(17) allowing a change from the predetermined distance between the first optical element and the 
second optical element (col. 4 lines 41-43). Hull teaches the compensation elements being made 
of metal (col. 6 lines 49-50). Hull further teaches the movement of the optical element based on 
temperature dependence (col. 4 lines 20-42). Hull does not teach the mountings having a density 
of at most 2.5xl0 3 kg/m 3 . Harnisch teaches a C/SiC mirror mount, which has a density of 
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2.23x1 0 3 kg/m 3 , commonly used in telescopes (page 4 col. 1). Based on the fact that the 
mounting and compensation elements are made of a different material, once Hull is modified as 
taught by Harnisch, the thermal expansion coefficients of the two will deviate from each other. 
Harnisch also teaches that temperature can affect the performance of a telescope (page 4 col. 1). 
It would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to use the mountings taught by Harnisch in the construction of the Hull telescope for the 
purpose of allowing the telescope to be lightweight and therefore portable without losing 
strength in the mountings. 

Regarding claim 3, Hull teaches at least one of the optical elements comprising a mirror 
(col. 4 lines 2-3). 

Regarding claim 5, Hull teaches at least one of the optical elements comprising a lens 
(11, col. 4 lines 7-9). 

Regarding claim 6, Hull teaches the optical system being a telescope (10) and the first 
optical element being a primary mirror (13) and the second optical element being a secondary 
mirror (14). 

Regarding claim 8, Hull teaches the compensation elements arranged in a region of at 
least one optical element, coaxially of an optical axis defined by the optical elements (Fig. 2). 

Regarding claim 9, Hull teaches the compensation elements coaxially arranged with the 
primary mirror (Fig. 1). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hull in view of 
Harnisch as applied to claim 1 above, and further in view of Murakami (US 6,160,867). 
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Hull in combination with Harnisch teaches the invention as claimed including sending the 
light to an imager (Fig. 1) but lacks reference for the use of the first and second optical element 
for lithography. Murakami teaches that similar mirrors can be used in telescopic view and 
lithography (col. 1 line 66 - col. 2 line 4). It would have been obvious to a person of ordinary 
skill in the art at the time the invention was made to use the optical components of the Hull 
invention for lithographic purposes as taught by Murakami for the purpose of creating a 
permanent record of the viewed object for further study. 

Claims 13 and 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hull in 
view of Harnisch as applied to claim 3 above, and further in view of Neil (US 5,579,333). 

Regarding claim 13, Hull in combination with Harnisch teaches the invention as claimed 
but lacks reference to the mirror surface being silicon nitride. Neil teaches the use of a silicon 
nitride mirror surface for use in temperature dependent optics (abstract lines 1-3). It would have 
been obvious to a person of ordinary skill in the art to have the Hull mirror surface be silicon 
nitride as taught by Neil for the purpose of using the mirror in a variety of temperature 
environments. 

Regarding claim 16, Hull teaches the mirror direction connected to the mounting means 
(Fig. 7). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hull in view of 
Harnisch as applied to claim 3 above, and further in view of Atkinson (US 6,226,121). 
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Hull in combination with Harnisch teaches the invention as claimed but lacks the mirror 
being created by replication technique. Atkinson teaches the use of replication technique to 
create a mirror (abstract lines 17-19). It would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to create the Hull mirror by replication technique as 
taught by Atkinson for the purpose of inexpensive production costs. 

Claims 4 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Harnisch 
in view of Hull and Neil. 

Harnisch teaches the use of C/SiC mountings, which have a density of 2.23x103 kg/m3, 
to carry a mirror (Fig. 8). Harnisch does not teach the mirror being connected to a compensation 
means or mirror comprising silicon nitride. Hull teaches the use of mirrors in telescopes with 
compensation means, the compensation means comprising aluminum struts (col. 6 lines 49-50). 
Neil teaches the use of a silicon nitride mirror in temperature dependent optics (abstract lines 1- 
3). It would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to have the Harnisch mirror have the silicon nitride surface taught by Neil for the 
purpose of using the mirror in a variety of temperature environments and to include the Harnisch 
mirror in the Hull telescope for the purpose of viewing distance objects with precision and 
accuracy. 



Allowable Subject Matter 
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Claims 10-11 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. Claim 10 is allowable over the prior art of record because the prior 
art fails to teach a telescope with a telescope tube, a first and second mirror facing one another 
from opposite ends of the tube, a mounting means with a density of at most 2.5 x 10 3 kg/m 3 and 
compensation elements capable of changing the distance between the first and second mirrors 
based on temperature dependence, the compensation means comprising at least three feet. The 
connection of the strut (17) to the mounting (18) in the Hull reference (Fig. la) does not teach or 
suggest the use of a compensation element connector comprising three feet. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Schubert (US 5,138,484) teaches a telescope with mounting means similar to applicants 
but does not include compensation means. 

Hanzawa (US 6,355,206) teaches the density of C/C SiC. 

Watters (US 6,061,175) teaches a telescope with compensation means. 

Kaplan (US 4,632,547) teaches a telescope with compensation means. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua L Pritchett whose telephone number is 703-305-7917. 
The examiner can normally be reached on Monday - Friday 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cassandra Spyrou can be reached on 703-308-1687. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9318 for regular 
communications and 703-872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 



JLP 

March 4, 2003 




